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Several Member States (MS) of the European Union (EU) have now reached the officially tuberculosis-free status (OTF) thanks to efficient control and surveillance programs (EFSA, 2008). For example, France gained its OTF status in 2000 and Belgium in 2003 (European Commission, 2000 and 2003). While 5 to 10 outbreaks are still reported yearly in Belgium (FASFC, 2009), the French department of Dordogne has faced a recrudescence of bovine tuberculosis (bTB) in its cattle herds for a few years. Until 2005, most infected animals were detected at the slaughterhouse, what lets think that skin testing was not correctly performed by veterinary field practitioners. In December 2005 and in June 2006, two awareness meetings were held to educate veterinarians to bTB and the importance of correctly performing the skin test (Working Group on bovine tuberculosis in Dordogne, 2006). The use of the gamma interferon test with recombinant antigens was also introduced in June 2006. It allowed a fast herd requalification after a false positive skin test (Faye et al., 2011). The awareness campaign and the gamma interferon test led to a sharp increase in reported reactors and the number of infected herds reached 29 in 2006 (DGAL, 2008). In order to go over the situation on the way private vets skin test cattle routinely, an original methodology of assessing veterinarians’ knowledge based on a postal epidemiological questionnaire was recently developed in Belgium (Humblet et al., 2011). 
The first objective of the present study was to collect information on practices of skin testing in the Department of Dordogne by mean of the questionnaire-based methodology developed in Belgium. The second objective was to compare the French veterinarians’ answers with predefined scores assigned to each item of the questionnaire as provided by international experts in the field of bTB (standard questionnaire). The veterinarians’ questionnaires were globally scored in order to evaluate their conformity with optimal skin test procedures. The third objective of the study was thus to compare the scores of the questionnaires before and after the 2006-awareness meeting held in Dordogne in order to assess the impact of such awareness meeting among field veterinary practitioners. From what authors know, this is the first methodology of that kind to be carried out to assess skin test practices in Europe. 

2.	Materials and methods
2.1.	Postal questionnaire and participation of bovine veterinary practitioners
This cross-sectional postal survey was first developed in Belgium (Humblet et al., 2011) then adapted to the context of Dordogne. The questionnaire included several categories of items, each of them related to a specific step or aspect of the skin-test procedure: material of injection (tuberculin, tool), protocol of injection (preparation of the site of injection, instrument used), reading of the response (type and delay of reading), skin testing at purchase and finally epidemiological information. Belgian veterinarians were solicited to participate on the occasion of meetings held to plan the prophylactic winter screening of cattle herds (bTB, bovine leukosis and brucellosis). A total of 859 participants were solicited to fill in the questionnaire as well as the 94 veterinarians of Dordogne involved in skin-testing of cattle herds. Questionnaires were sent to Dordogne vets in October 2009; they were to answer the questionnaire in duplicate: one in relation with their practices as before the awareness meeting, and the second one concerning their methodology after the meeting. Awareness meetings involved actors from different sectors: cattle holders, veterinarians, scientific bTB experts and sanitary authorities. These meetings not only allowed cattle holders and veterinarians to present their expectations in matter of skin testing, but they were also the framework of a technical upgrade. In Belgium, veterinarians attended one detailed and technical awareness meeting in 2001 organized after a recrudescence of bTB outbreaks in the country (Saegerman et al., 2001, Van Zijderveld et al., 2001, Walravens et al., 2006). Afterwards, they received brief annual reminders before each winter prophylactic campaign. 
It was asked to all veterinarians to send the questionnaires back to the Research Unit (UREAR). The participation to the postal survey was not mandatory but rested on a voluntary basis. Respondents were assured in a covering letter that results of the survey would remain anonymous and would not be used to identify individuals.
2.2.	Scoring and balancing
The original methodology is described in details by Humblet et al. (2011). To summarize the main points, five international experts in the field of bTB filled in the questionnaire and gave their opinion on what would the optimal (score of 0), acceptable (score or 1) and unacceptable (score of 2) answers be. A score was thus allotted to each item of the practitioners’ questionnaires, and the sum of these scores led to a global score for each veterinarian. Thereafter, eleven international experts in the field of bTB classified 30 items or criteria according to their potential impact on the non-detection of reactors thanks to a Las Vegas method (distribution of 100 points between the criteria according to their importance). The points allotted by the 11 experts were summed for each criterion. Balancing of scores was then performed as follows: each veterinarian’s individual scores, for each criterion (0, 1 or 2) were multiplied by the total of points allotted by the 11 experts for this criterion. These points were summed to reach a new individual global score. 
2.3.	Statistical Analyses
The first statistical analysis was performed to insure the participation of veterinarians was representative, thanks to a Pearson correlation coefficient (correlation between the veterinarians that were solicited by geographic entity and those who participated). Several questionnaires were not filled at 100%, it was thus necessary to compensate for missing values. They were dealt with by resorting to a technique of direct imputation of a score equivalent to the worst scenario (score of 2). The global scores before and after balancing of scores were compared thanks to a negative binomial regression. The comparison between both regions of Belgium is presented in Humblet et al. (2011). Two comparisons were carried out: Dordogne pre- vs. post-awareness meeting, then Belgium (both regions) vs. Dordogne pre- and post- awareness meeting. Farm/vet clinic practices are indeed similar in both countries, so it was interesting to perform such comparison. In addition, only for vets involved in both in pre- and post-meetings (paired data; N = 16), additional analyses was performed using a Wilcoxon signed-rank test and a Pearson coefficient correlation were performed (Dagnelie, 1998). Differences were considered as significant if P ≤ 0.05. All statistical analyses were carried out with STATA version 11, software (StataCorp., 2009).
3.	Results
3.1.	Belgium
The part of the study dealing with Belgium was developed in Humblet et al. (2011). The participation rate was 18.3% (assessed as significantly representative thanks to a Pearson’s correlation coefficient of 0.96 with P < 0.0001). A comparison was carried out between two regions of the country (Wallonia vs. Flanders), but no significant difference was observed between them after imputation and balancing of criteria, when all criteria were considered together. Nevertheless, when investigating inside each category of criteria, significant differences for several criteria included in the categories ‘material’, ‘reading of the response’ and ‘others (epidemiological data)’ were observed. The Belgian situation was arbitrarily selected as reference for a further comparison with Dordogne’s results. 
3.2.	Dordogne
The reception of questionnaires ranged from October 26 to December 23, 2009. In Dordogne, the participation rate reached 23.4% and was representative (Pearson’s correlation coefficient of 0.996, P < 0.0001). Missing data were homogeneously distributed between both periods, pre- and post-awareness meeting (Fisher’s exact test, P = 0.75). Twenty veterinarians filled the pre-meeting while 19 vets filled the post-meeting questionnaire. The median number of years of practice (or years of experience) was 19 (mean = 21; range: 2 to 37). Sixteen veterinarians filled both pre- and post-meeting questionnaires.
After direct imputation and balancing of criteria, a significant difference was observed between both periods (pre- and post- awareness meeting), considering all criteria (P = 0.02). Table I summarizes scores pre- and post-awareness meeting for the 30 criteria. For the majority of criteria (N = 23), post-meeting scores were lower than pre-meeting scores. On the other hand, before the meeting, the sum of scores was significantly higher in Dordogne than in Belgium (P < 0.001), as shown in Figure 1. Nevertheless, the after-meeting sum of scores was not significantly higher anymore (P = 0.15), as illustrated in Figure 1. In addition, it was noted that when eliminating outlier values (see the discontinuous circle in section [B] of Figure 1), the difference between scores before and after the two awareness meetings remained significant (P=0.005). Moreover, for vets who filled both pre- and post-meeting questionnaires, a significant decrease of scores was observed (Wilcoxon signed-rank test, P = 0.01) as well a linear correlation was observed between differences of [post-meeting minus pre-meeting global scores] and the initial pre-meeting score (Pearson correlation coefficient = -0.81; P = 0.0001).
4.	Discussion
In our work we opted to include and compare national data vs. regional data, i.e. Belgian vs. Dordogne data. This option was selected given that the employed methodology was recently developed and described at national level in our previous work (Humblet et al., 2011), which can be considered as a reference to assess the methodological process. Furthermore, farm and vet clinic practices are similar and parameters are hence comparable. The comparison between both countries also relied on the impact awareness meetings may have, as such meetings were indeed organized in Belgium in 2001 followed by subsequent annual brief reminders.
Both in Belgium and in the French Department of Dordogne, veterinary field practitioners took part homogeneously to the study; surveys are indeed geographically representative. In Belgium, a significant difference between the practices of both regions, Flanders and Wallonia, was highlighted for some groups of criteria as discussed in Humblet et al. (2011). A harmonization of practices at the national level is therefore imperative. After being developed for the Belgian context, it clearly appears the methodology of knowledge assessment can be adapted and applied to other regions/countries.
In Dordogne, the 2006-awareness meeting resulted in a positive effect because the subsequent sum of scores obtained by field practitioners was significantly lower than the pre-meeting situation. Furthermore, the scores were best improved were for criteria with a major impact on the non-detection of reactors, e.g. tuberculin conservation, post-injection verification and criteria dealing with the reading of the response. Besides, a significant increase in the detection rate of reactors (positive skin test) was observed in the field between 2005 and 2007 (Moyen et al., 2009). Nevertheless, differences between the scores calculated and the expected ones (standard of experts) were noticed. It is essential to make the veterinarians aware of respecting the correct methodology of skin testing, through the redaction of a manual of good practices for example. It is crucial for field practitioners to stay vigilant regarding bTB since M. bovis was recently isolated from wildlife (wild boar, red deer and more recently badgers) from different parts of France, which represents a risk at the domestic animal/wildlife interface (Hars et al., 2010). Complementary investigations can be proposed to assess the impact of non-responses on the quality of global results. This approach could be suggested to some MSs currently facing a worsening of their bTB situation. This type of veterinary survey, auto-evaluative and totally anonymous is crucial to assess and maintain the level of the bTB epidemiosurveillance network in Europe. Moreover, as suggested by our results, when outlier values were eliminated, the difference remained significant when comparing scores before and after the two awareness meetings. In addition, for vets who filled both pre- and post-meeting questionnaires, a negative linear correlation was found between differences of [post-meeting minus pre-meeting global scores] and the initial pre-meeting scores. These findings suggests that detailed and bTB-specific awareness campaigns should involve all veterinarians concerned by skin testing but preferably targeting the subgroup presenting a deficient basic knowledge of the skin test procedure (very high initial scores). Such campaigns should also be repeated regularly in areas constantly facing bTB problems.

5.	Conclusion 
This study highlights the usefulness of making veterinary practitioners aware of the importance of correctly performing the skin test. It could be considered to repeat it in the future in order to assess the evolution of practices. The assessment of the situation at the European level should be encouraged. On the other hand, such methodology could be used to evaluate the survey of other diseases. In addition, this study provides the evidence to national or regional authorities that the supplementary cost allocated to the training of veterinarians involved in the skin testing procedure (e.g. meetings, booklets) is fully justified. 
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